It is often difficult to make an accurate assessment of the intensity of synovitis and arthritis in small animals. In preparation for a study of experimentally-induced synovitis in guinea-pigs, articular scanning and external counting techniques were evaluated.
Material and methods
Acute synovitis was induced in one elbow joint of 300 to 400 g. guinea-pigs by the intra-articular injection of the polyene antibiotic Nystatin (10,000 i.u. in 0 1 ml. physiological saline) (Weissmann, Pras, and Rosenberg, 1967) . At 24-hr intervals for up to 7 days the intensity of the synovitis was evaluated clinically and by scanning and external counting techniques and compared with the non-injected elbow. Control studies were performed to ensure that the two elbow joints in untreated animals were similar and that the intra-articular injection of the same volume of physiological saline (0 1 ml.) did not alter the scanning or external counting characteristics of the joint. Radiographs taken after the injection of radio-opaque dye into nine elbow joints confirmed the reliability of the intra-articular injection technique. It was not found necessary to shave the area around the elbow joints.
The guinea-pigs were anaesthetized by the intraperitoneal injection of sodium pentobarbitone and fixed to a board in a standard geometric pattern using rubber bands. Articular scanning and external counting studies were conducted with a Picker Magna-scanner with a 19-hole 3' focusing colimator after intravenous injection of radioiodinated (131) human serum albumin (RISA) in a dose of 10 to 20 uc./kg. The pulse height analyser was set to accommodate the 364 Kv peak of the 1131 spectrum.
Shielding of the trunk of the animal was not found to be necessary. Scintillographic studies were unsatisfactory as the small areas involved allowed insufficient definition.
Although RISA is fully mixed in the peripheral blood within 10 to 15 minutes of the intravenous injection, the RISA was injected 24 hrs before the first scanning and external counting assessment to allow it to reach equilibrium with the interstitial and synovial fluids. It was found that a single injection of RISA (20 jFc./kg.) provided adequate residual radioactivity for scanning and external counting procedures to be carried out for up to 7 days.
An attempt was made to determine the percentage of radioactivity in the area of the joint contributed by RISA circulating in the hypervascular tissue compared to the percentage contributed by RISA in the interstitial and synovial fluids. Synovitis was induced and RISA (10 ,uc.) injected in three animals on Day 0 and the synovitis was assessed by external counting on Day 4. Then a further injection of RISA (lOutc.) was given intravenously and a re-assessment of the synovitis made after an interval of 20 minutes. In an additional three animals, RISA (10 jc.) was injected on Day 0, and synovitis was induced on Day 3 and assessed on Day 4 before and after a second injection of RISA (10 ,uc.).
Results
These are expressed as the ratio of the radioactivity of the injected joint to the non-injected joint x 100, after subtraction of the background activity. Thus a value of 100 represents no detectable inflammation. The radioactivity -was calculated either by absolute counts per minute from the joints with the machine centred over a standard point (tip of the elbow), or by counting the number of marks on the rectilinear scan in a standard area around the joint. Control studies showed no difference between the elbow joints in untreated animals, and the intra-articular injection of physiological saline to one elbow joint did not alter its external counting or scanning characteristics compared with the non-injected joint.
Individual results for the ratio of radioactivity between the injected and non-injected joints for counts per minute and the rectilinear scan in eleven animals are set out in Table I (overleaf). The scanner was repositioned after each reading. It can be seen that the two methods are reproducible and that the Weiss, Maxfield, Murison, and Hidalgo (1965, 1966) used intravenous injections of RISA and scanning techniques to measure the vascularity in the joints of patients with rheumatoid arthritis and normal subjects. They found a good correlation with their clinical assessment of the activity of the joint disease. Whaley, Pack, Boyle, Dick, Downie, Buchanan, and Gillespie (1968), Green and Hays (1969) , and McCarty, Polcyn, and Collins (1970a) applied scanning and scintiphotographic techniques over normal and diseased joints after intravenous injections of radio-technetium (M99 TcO4). All these methods measure primarily the vascularity of the synovial tissue, although the radioactivity may be increased slightly by accumulation of the tagged material in joint effusions (Weiss and others, 1965; McCarty, Polcyn, Collins, and Gottschalk, 1970b) and by synovial tissue binding in the case of radiotechnetium (Green and Hays, 1969; McCarty and others, 1970b) . Our results support these findings. Probably the best application of these methods is in serial studies to follow medical or surgical therapeutic measures, rather than as a diagnostic aid (McCarty and others, 1970a) . This is the application used by ourselves (Mowat, Disney, and Vaughan, 1970) . These methods have only rarely been applied to animal studies. Sholkoff, Glickman, Schachter, and Rowland (1969) used intravenous injections of radio-technetium and external counting and scanning methods over rabbit knee joints in a study of Bedsoniae-induced arthritis. There are no reports of similar techniques being used on animals as small as our guinea-pigs.
For patient studies radio-technetium has certain technical advantages (Lancet, 1968) 
